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LETI-ERS TO THE EDITOR -- 
Dimensional&y of Flow Data 
Use of “three dimensional” in the title of the report on flow p&terns 
in the let? ventricle by Rim et al. (1) raises an issue of term;nolop~. 
‘Three dimensional.” as used in that title. denoted acquisition of three 
directional components of velocity and not. as readers may inrtiahy 
have assumed data representing a threedimeMma1 volume. 
As acquisition of anatomic and flow data becomes more compre- 
hensive, either by mayetic resonance or by advanced ultrasound 
techniques, concise and unambiious terminology relating to dimen- 
siottality becomes necesrary. In accordance with echocardiiphic 
usage, I would propose the following conventions: Two d~mna.hnol or 
cross secrknra/ = acquisition in hw spnria/ dimensions of a plane. 781~ 
dime-/ = acquisition in all three spoti/ dimensions of a volume. 
Cine = acquisition of a temporal syence of data sets. In echocardi- 
ography, “real-rime” may be used, except when sequential image5 are 
reconstructed frao data acquired over longer periods of time. uben 
“ck’ is more appropkte. Two or three dire- = acqubith of 
twoor three otthogonalcomponentsofveloctty (2). Either may&be 
called multidiiectkmal in that correlation of tw\-) or three components 
may reveal vectors in many direc& #IS. 
According to this terminology. Kim et al. acquired hvo- 
dimensional, rhrr~tional tine velocity data For comprehetie 
investigation of flow in the heart, three-dimemionaL threedirectional 
tine acquisition would be reqtired. To refer to this type of aquisitio~ 
‘kvcn dimensional“ has been used (3). but it is questionable whether 
measurement of a directional component of veti+ is equivalent tc 
dttermittatiort of location in the dimensions of space-time. F&x 
velocity comwnts are measured in relation t,, points a: re$ons 
located in space-time, but the converse 1s not true. 
Kilner has raised an important issue of tcrrnindogy m relatiin to 
dimensionaliry of tlow &&a. He suggests that dune dimenrianol hr used 
for sparid d; inemions or vdumes only and should not he used to 
describe vectorial velocity data. He yno suggests that these data be 
desaibedasrwMt~dLDdiaiolirJteadInouropinionthereisno 
needforthisdistin&ntbecause‘lhreed&t&nall”cank~for 
~spacial(nd~rmefas~Uu~~dataForinstancr.fathe 
report to which Kiln ‘r r&s (I), t!! title cutttains the wrds “three- 
ciimemiooal magnetic vzsomme vebxity.‘m ln this ca% -three- 
. . 
spnial variation In a more recent report tl) the t&e iTb;L~- 
dimensional reconstruckn of the tknv in a huslan left beart using 
magneiic resonance phase velocit) encoding” ir used. in this case. 
“threedimensionaf’ clearly refers to the spctal oration in the 
\elocity. not to its wctorial nature. Fur decades. a veiosic held has 
keen referred to b, itr dimensionalit) For instance. full) developed 
!aminar Thor in a pipe (Poiseuille flow 1 k onedimensional &N. That 
A. the %ekxny &es in the radial dkction on&. not in the &at or 
circumferential directions. Flow rn a cxr\ed tube h companwn ts 
three dimenvonal because it \arie< m the radkal. anal and cirrumfer- 
ential dire&n~. The imprtanr pint I< !hat th+se statements refer to 
the Hove held. not to the nature m uhich the I%JW held tvelocitv) IS 
meawred. Therefore. eren of the retin vcflor b measured at a single 
pint (e.g.. by laur Doppler anemornetr)). the rhreedimentionai 
selocie is still obtamed. 
Zatebradine and Exercise Tolerance 
We read uith interest tbe report tp Frtshman et al. t 1 t in a recent tssue 
of tbe JournaL The authors concluded that sinus r&e inhibition aith 
the bradyardii agent zatebradine ti not pr&de &icient antiin- 
ginaI and antikhemic effects to be useful for bttgtemt treatment in 
patienh with chronic angina *ho are takmg nifedipme. 
The authors 0Cered two ps&ie evpkeatrens for their hndmp. 
I ) The Bruce protccol used in the exerck mtght not he sufhcrenth 
msitive to the- reduckn in cardiac imhemia eapted to result from 
a decrease in heart rate of I? to 1-t beats min. 2 I The redxtron in heart 
mate might o&et an tiease in other determinants of myxardiil 
oxygen consumption. such as sentricutar prekod or mycardial con- 
tran;tIv 
